Photoinactivation of cellular catalase by ultraviolet radiation.
Photoinactivation of catalase is found to be similar in solution and in human normal skin fibroblasts exposed to ultraviolet B, ultraviolet A and near visible light, and the kinetics of such photoinactivation obey first order processes. The action spectrum, measured for the first time in cells, suggests that catalase photoinactivation in solution and in cells proceeds via similar routes. In both systems, no protective effect was observed with diethyldithiocarbamate, a superoxide dismutase inhibitor, with desferrioxamine, an iron chelator which impedes the production of hydroxyl radical via the Fenton reaction, and with vitamin E which scavenges peroxyl radical to protect against membrane peroxidative process. While the absence of protection by these inhibitors may be anticipated for the photoinactivation of catalase in solution, the lack of effect in cells suggests that reactive oxygen species produced by endogenous photosensitization are not responsible for the enzyme inactivation. Moreover, the already established protective effect of ethanol in solution is also observed in cells, supporting the view that photoinactivation in solution and in cells is due to the same primary events.